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Hemobilia, arterial-biliary ﬁstula, and pseudoaneurysm are rare complications of percutaneous liver
biopsy in a neonate. We present the management of persistent hemobilia in a previously premature
2877 g neonate. Despite the ongoing correction of coagulation parameters and multiple large volume
transfusions our patient’s hemobilia persisted. We eventually controlled the arterial-biliary ﬁstula using
a selective endovascular embolization technique not commonly used in patients of this size. The pseu-
doaneurysm was no longer visible on outpatient follow up ultrasound 21 days after embolization.
Pseudoaneurysm should be considered in the neonate with persistent hemobilia after percutaneous liver
biopsy. Angiography can be both diagnostic and therapeutic in the management of hepatic pseudoa-
neurysm and arterial-biliary ﬁstula after percutaneous liver biopsy.
 2013 Elsevier Inc. Open access under CC BY-NC-ND license. Pseudoaneurysm is a rare complication of percutaneous liver
biopsy [1,2]. Hemobilia and obstructive jaundice, intraperitoneal
hemorrhage, inadvertent gallbladder and bowel puncture, and the
inability to obtain adequate liver tissue are other known compli-
cations of this procedure [3,4]. In children, the rate of these
complications can be decreased with the use of ultrasound guid-
ance [4]. However, the rate of these complications and their
treatment are unknown in neonates. We report the successful
angioembolization treatment of persistent hemobilia and pseu-
doaneurysm formation in a neonate after ultrasound-guided liver
biopsy.1. Case report
A 3-month-old previously premature neonate required percuta-
neous liver biopsy for the evaluation of biliary atresia. At the time of
her biopsy her corrected gestational age was 44 weeks and she
weighed 2877 g. She was also recovering from the repair of a tra-
cheoesophageal ﬁstula and esophageal atresia. She had been NPO
and supported with total parenteral nutrition (TPN) for 8-weeks. She
had an elevated direct bilirubin level of 5.1mg/dL. Her biopsy showed
cholestatic liver disease consistent with chronic TPN alimentation.þ1 801 662 2980.
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-NC-ND license. She developed post biopsy anemia, hematochezia, hematemasis
and hemobilia visualized on upper endoscopy. Four days after
biopsy, an initial follow up ultrasound showed no ﬂuid collection in
the right upper quadrant of the abdomen. Her hemobilia persisted
for 25 days despite 15 packed red blood cell transfusions (total was
approximately 3 times her blood volume), ongoing correction of her
coagulopathy with an international ratio (INR) of 0.87 and a partial
thromboplasin time (PTT) of 32 s, and 7 doses of recombinant factor
VII. A later follow up ultrasound 24 days after the biopsy showed
a subcapsular pseudoaneurysm in the liver parenchyma near the
porta (Fig. 1).
Under general anesthesia we used ultrasound to access the right
common femoral arterywith a vascular sheath (4 French).We guided
a non-tapered angled hydrophilic catheter and a 0.035 angled
hydrophilic guidewire into the right hepatic artery. We found a 2 cm
diameter pseudoaneurysm connected to an anterior branch of the
right hepatic artery (Fig. 2). We advanced a 3 French microcatheter
and 0.016 guidewire through the guiding catheter to within 1 cm of
the origin of the pseudoaneurysm. The catheter was too big to pass
more distally and it could not be passed beyond the origin of the
pseudoaneurysm. As coils could not be placed into this anterior
branch of the right hepatic artery beyond the origin of the pseu-
doaneurysm, we partially embolized the distal aspect of this vessel
with 200-micron diameter Polyvinyl Alcohol (PVA) particles. We
completely occluded the anterior branch of the right hepatic artery
Fig. 1. Ultrasound 24 days after the biopsy and 1 day prior to embolization reveals
a subcapsular pseudoaneurysm in the liver parenchyma near the porta. Doppler ﬂow
imaging demonstrates arterial ﬂow in the pseudoaneurysm.
Fig. 3. Three days after embolization, follow up ultrasound showed clot (arrow) in the
pseudoaneurysm.
D. Skarda et al. / J Ped Surg Case Reports 1 (2013) 45e4646feeding the pseudoaneurysmusing a total of 7 ﬁgure-of-eight ﬁbered
platinum coils (0.018 inch  10 mm). A post-embolization arterio-
gram of the main hepatic artery showed no further ﬁlling of the
pseudoaneurysm. A limited ultrasound at this time showed early
thrombosis of the pseudoaneurysm.
Within 2 days of embolization, the patient stopped passing
bloody stool, her hemoglobin levels remained normal and she
required no further blood transfusions. Three days after emboliza-
tion, follow up ultrasound showed clot in the pseudoaneurysm
(Fig. 3). The pseudoaneurysm was no longer visible on outpatient
follow up ultrasound 21 days after embolization.
2. Discussion
Percutaneous liver biopsy is a safe procedure in adults and
children [5,6]. Complications of this procedure include traumaticFig. 2. Selective angiography reveals a 2 cm diameter pseudoaneurysm connected to
an anterior branch of the right hepatic artery. Contrast has been injected into the
pseudoaneurysm.arterial-biliary ﬁstula with hemobilia and obstructive jaundice [3],
pseudoaneurysm [4], intraperitoneal hemorrhage, inadvertent
gallbladder and bowel puncture, and the inability to obtain
adequate liver tissue. The addition of ultrasound decreases the
likelihood of complications in children [4]. However, minimal data
is available regarding the safety of ultrasound-guided liver biopsies
in neonates.
Hemobilia after percutaneous liver biopsy is usually self-
limited and resolves within 2e3 days [5]. However, the hemobilia
persisted in our patient despite appropriate supportive care and
normal blood coagulation parameters. This persistence may have
been partially due to her signiﬁcant TPN-related liver disease.
Persistent bleeding combined with the ﬁnding of a pseudoaneur-
ysm on ultrasound led to the indication for intervention. Ironically,
the presence of hemobilia ruled out the possibility of biliary
atresia.
Pseudoaneurysm should be considered in the neonate with
persistent hemobilia after percutaneous liver biopsy. Angiography
can be both diagnostic and therapeutic in the management of
hepatic pseudoaneurysm and arterial-biliary ﬁstula after percuta-
neous liver biopsy [7].
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